The present paper discusses the problem of estimating the finite population mean in simple random sampling. A class of estimators has been proposed using information on an auxiliary variable and its properties are studied. It has been shown that the proposed class of estimators is more efficient than the usual unbiased, ratio and product estimators. An empirical study has been carried out to examine the merits of the proposed class of estimators over others.
Introduction
It is well established in sample surveys that auxiliary information is often used to improve the precision of estimators of population parameters. It is well known that for estimating population mean Y of the study variable y using information on auxiliary variable
x (say population mean X of x is known in advance) at the estimation stage, the ratio and product methods are extensively used [see Cochran (1977) , Upadhyaya and Singh (1999) , Singh and Ruiz-Espejo (2003) , Singh (2003) , Singh and Solanki (2011a , b, 2012a , b, 2013a , Solanki et al. (2013) ]. The ratio method of estimation which has been developed by Cochran (1940) is used to estimate the population mean Y of the study variable y which is positively (high) correlated with an auxiliary variable x . For example (i) y may be the production of wheat and x is the area cultivated. (ii) y may denote the number of bullocks on a holding and x its area in acres. (iii) y may be the total production and x is the number of workers.
However, when auxiliary variable x is negatively correlated (high) with the study variable y the product method of estimation envisaged by Robson (1957) and rediscovered by Murthy (1964) can be employed quite effectively. For example (i) Price and demand of a commodity.
(ii) The volume and pressure of a gas.
(iii) Sale of woolen cloth and temperature.
Survey statisticians seem more inclined to use the ratio and product estimators due to their stronger intuitive appeal. Perhaps, this is why prevalent work has been done in the direction of improving the performance of these estimators. However, a large number of attempts have produced ratio and product-type estimators which are more efficient than the sample mean estimator and the ancestor ratio and product estimators. In this article we have proposed the class of estimators of population mean Y , which is more efficient than the usual unbiased, ratio and product estimators, by using known information on an auxiliary variable x . Numerical illustrations are also given to through light on the merits of the proposed study.
Consider a finite population The remaining part of the paper is organized as follows: Sec. 2 give a brief review of usual estimators of the population mean. In Sec. 3, the new class of estimator is described and the expressions of its asymptotic bias and the mean square error are obtained. Sec. 4 addresses the problem of efficiency comparisons, while in Sec. 5 we have optimized the proposed class. Sec. 6 has focused on empirical study of proposed study. Sec. 7 finished off the paper with final remarks.
The Traditional Estimators
It is very well known that sample mean y is an unbiased estimator of population mean Y and under simple random sampling without replacement (SRSWOR) its variance(or mean square error) is given by
(population mean square of y ) and
The usual ratio [Cochran (1940) ] and product [Robson (1957) and Murthy (1964) ] estimators of population mean Y have been defined respectively as
where , X the population mean of auxiliary variable x is assumed to be known. To the first degree of approximation the biases and mean square errors (MSEs) of the ratio estimator R y and the product estimator P y are respectively given by
(covariance between x and y ) and
The Suggested Class of Estimators
We have suggested the following class of estimators of population mean Y in simple random sampling as
and a is the suitably chosen scalar.
To obtain the bias and MSE of suggested class of estimators d y we define the following quantities
Expressing (3.1) in terms of e's, we have is expandable. Now expanding the right hand side of (3.2) and neglecting the terms of e's having power greater than two, we have
Taking expectation on both sides of (3.4), we get the bias of proposed class of estimators d y , up to first degree of approximation as
(3.5)
Squaring both sides of (3.4) and neglecting terms of e's having power greater than two, we have
(3.6)
Taking expectation on both sides of (3.5), we get the MSE of proposed class of estimators d y , up to first degree of approximation as
(3.7)
Efficiency comparisons
In this section we have derived the conditions under which the proposed class of estimators is more efficient than the usual unbiased estimator y , usual ratio estimator R y and usual product estimator P y .
From (2.1), (2.6), (2.7) and (3.7), we have 
( 5.2) It is observed from (5.2) that the optimum estimator (OE) 
Empirical study
In this subsection, we study the preceding theoretical results empirically on two population data sets I and II. The description of population data sets are summarized in Table 1 . Using the conditions which we have obtained in section 4, we calculated the ranges of scalar a (see Table 2 ) in which proposed class of estimators d y is more efficient than the usual unbiased estimator y , usual ratio estimator R y and usual product estimator P y in the population data sets I and II described in Table 1 . To evaluate the performance of the proposed class of estimators d y over the other existing estimators, we have computed the percent relative efficiencies (PREs) of d y with respect to y , R y and P y in certain range (0.00, 1.75) of a for the population data sets I and II using the respective formulae
(6.3) 
Conclusion
In this article we have considered the problem of estimating the population mean of the study variable when the population mean of an auxiliary variable is known in simple random sampling without replacement (SRSWOR). The class of estimators has been proposed and the bias and mean square error expressions of the proposed class of estimators have been obtained up to first degree of approximation. The realistic conditions under which the proposed class of estimators is better than the usual unbiased, ordinary ratio and product estimators have been obtained. The estimator based on optimum values of the scalar has been obtained. It has been found theoretically as well as empirically that the proposed class of estimators is more efficient than the usual unbiased, ratio and product estimators. However this conclusion should not be extrapolated due to limited empirical study.
